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During a series of cytological studies made upon Puccinia 
Sorghi on corn I found several cases of internal sori both of uredo 
and of teleutospores. Such phenomena have already been 
reported from a variety of sources, and for the whole series of 
rust spores: spermatia, aecidiospores, uredospores, and teleuto- 
spores. The cases which I have found reported are listed below. 


OCCURRENCE OF INTERNAL RusT Sori 





| Spore , 
Host Location 


Date| Author | Parasite 
| 
a = 


| Stage 


1885|Smith, W. ‘Puccinia gramints III Leenun sp. |Between gluten 
| G. (19) | Pers. and starch layers 

| of seed. 

| | | 





Berberis In cotyledons of 
vulgaris lseeds within bar- 
\berry fruit. 


1896|Eriksson, J.|Puccinia glumarum Cereal 


| (9) & | Cee rene Grains In pericarp 


Triticum sp. |Beneath bran laye 


S.& Prit-| tritici E. & H. land about embryo- 
chard, F. of seed. 


J. (4) 





: . a 
Klebahn H.|Puccinia cari- Carum Carvi\In parenchyma of 
(12) bistortae stem within fibro- 
\vascular bundles. 
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1907|Marryat, |Puccinia glumarum Triticum In leaf 
| D. (12a) II | monococcum 
| vulgare 


1908/Clinton, G. |Gymnosporangium Pirus Malus |Within the fruit tis- 
| 


P. (5) lsue. 





_ 
~ 


; = 
macropus Lk. I |Pirus Malus \In the seed cavities, 
1909 Stimfli, Uromyces: Pisi o |Euphorbia At insertion of 
Ruth (21) cyparissias jabortive seeds. 


1911|Pritchard, |Puccinia graminis-| III |Triticum sp. In seed near hilum. 
| F.J.(15) | w@itat E.& H. | 


1911/Pritchard, |Puccinia graminis-| II] |Triticum sp. |In pericarp of 


| F.J. (16) | tritici E.& He | wheatseed. 
1912|Reynolds, | Puccinia Xanthii | Il |Xanthium In mesophyll of 

| E.S. (17) | canadense leaf. 

| | i 
1913| Beauverie, |Puccinia glumarum| III |Several (On glumes and peri- 

| M. J. (2) | Gramineae |carps. 
oer SE Se TE. 
1913| Wolf, F. A. | Puccinia angustata| Il |Lycopus In parenchyma of 

(23) | virginicus \pet ioles and stems. 
— | OC | Se c—_—_—— — - — — — | eS ee ee aor irl 
1913/Atkinson, \Nigredo Caladti I |Peltandra ? 

G. F., Edg- (Schw.) virginica 


lerton, C.W.)(Uromyces Cala- 
Reddick,D.| dit Farlow) 
(23) | 


SS Se a ho aS 
1913|Reddick, Puccinia graminis I |Berberis In fruit. 
D. (23) Pers. jvulgarts 
1913|Reddick, |Dicaeoma poculi- II |Secale sp. In stem. 


D. (23) forme 
(Jacq.) Kuntze = 
(Puccinia graminis 





Pers.) 
1914|Fromme, F .| Puccinia Claytont- \Claytonia Deep in parenchy- 
D. (10) ata Peck 0 |virginica ma of stem. 


1916|Adams, J. | Nigredo caryophyl- II |Dianthus In leaves. 
F. (1) lina (Schrank) \Caryophyllus 
Arthur 
(Uromyces caryo- 
phyllinus 
(Schroeter) 
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= ‘ : 

1917\Colley, R. |Cronartium ribicola| II1 |Ribes sp. In pith and peri- 

H (7) | | | icycle of petioles. 
a | 


co |. : sais $i : 
1917/\Colley, R. |Cronartium ribicola| II  |Ribes hirtel- \In cortex of stems. 





H. (8) | lum Michx. | 
is ae cee -—| —-———-———— | ———|—-——-— | -— —--———~ 
1917|\Colley, R. |Cronartium ribicola | I |Pinus In resin ducts of 
H. (8) | |Strobus istem. 
1920) Taylor, |Puccinia albiperidia \Ribes gland- \In fruit and seeds. 
Minnie (22); Arthur ulosum 
1920] Hunger- Puccinia graminis- II Triticum sp.|In pericarp of hilar 
ford,C. W.| = tritict | Ill lend of seed. 
1) 
if (11) | 
7” | i 
1923|Dodge, B. |Pucciniastrum Rubus strigo-|In cortex of stem. 
O. (8a) | americanum Il jsus 
(Farl.) | 





Such a list of cases of internal sori indicates that they are 
by no means rare. They are of interest in connection with the 
whole problem of the interrelations of host and parasite, as well 
as in connection with the problem of the causes underlying the 
production of the different spore forms of the rusts. In a number 
of cases mentioned above the occurrences were reported by the 
authors as having a possible bearing upon the overwintering of 
the rust (Smith, 19, 20; Eriksson & Henning, 9; Bolely, 4; Prit- 
chard, 4, 15, 16; Beauverie, 2; Hungerford, 11). Others report 
merely brief notices of an abnormality (Klebahn, 12; Marryat, 
12a; Clinton, 5; Stamfli, 21; Reynolds, 17; Atkinson, 23; Edger- 
ton, 23; Reddick 23; Fromme, 10; Taylor, 22; Dodge, 8a). Wolf 
(23), Adams (1), and Colley (7, 8) have given more attention to 
the cases. They agree in considering internal spore-formation as 
a non-adaptive, abnormal development of the parasite. Wolf 
(23) lays to chance the more deep-seated position of some sori, 
which causes them to push inward and open toward the center 
as the line of less resistance. He believes the causes must be the 
same as those which bring about production of spores in general. 
Adams (1) considers the development of the internal uredosori 
favored by an abundant mycelium and by the texture of the 
Dianthus leaf, which “‘allows wide ramifications of the rust 
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mycelium.’’ Colley (7) thinks internal sori are to be expected, 
in spite of unfavorable position, whenever the point at which 
the sorus begins to form is located beneath a layer of tissue 
which offers a greater resistance than the developing sorus can 
overcome. In the many cases where internal sori are obviously 
formed under conditions which afford ample space it may still 
be that the line of least resistance is inward. The point of interest 
in both these cases is why the fungus should form spores under 
either of these conditions. Miss Marryat (12a) reports a very 
interesting case in the formation of abortive sori in immune 
Einkorn wheat. They lay beneath the epidermis and deep down 
in the leaf tissue. The spores however were small, ill-shaped, 





Fic. 1. Uredospores in a pocket at the base of an external sorus on a 
corn leaf. Stalks of the uredospores are represented diagrammatically and 
incomplete as they were shrunken in the preparation. Drawing made with 
camera lucida, X 160. 


and scarcely recognizable as such. This would seem to be a 
case in which the general impoverished condition of the fungus 
had led to widespread abortive attempts at spore formation in 
the mycelium. 

I found internal sori of Puccinia Sorghi on corn grown in the 
plant house of Columbia University during 1921 and 1922. 
The material was fixed in Fleming’s medium solution, cut 7.5 » 
thick, and stained with triple stain. Two instances of uredosori 
were observed: one in a leaf, the other in a leaf sheath. Several 
instances of teleutosori were found: in the leaf, in the leaf sheath, 
in the stem, and in the soft tissue of an abnormally branched ear. 

The first instance was one of uredospores found in April 
1921, in sections made through an erumpent sorus upon a mature 
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leaf. The mesophyll is heavily infected with crowded inter- 
cellular hyphae from which the sorus arises, and at its base 
there is a space in the midst of the hyphal mass enclosing a few 
uredospores (Fic. 1). This pocket extends through a series of 
about one hundred sections, 7.5 u thick, and from one to three 
spores lie in the pocket in each section. In the few cases where 
the point of origin of the spores is indicated, the attachment of 
the uredospores is on the side of the sorus above. 

The second instance of internal uredospores was found in 
1922 in a leaf sheath which, as the result of inoculation from 
spores placed between stem and sheath, showed a heavy infection. 
A succession of erumpent sori occurs between the veins on the 
inner surface of the sheath. These sori themselves are internal 
in so far as the chance for dissemination of spores is concerned 
but, in addition, intercellular strands of hyphae connect with 
young sori developing on the outer surface of the sheath, and 
in the midst of these intercellular hyphae there is an internal 
sorus appearing as a mass of close-packed angular uredospores. 
The mesophyll cells near the internal sorus show small haustoria 
and the cells are many of them hypertrophied, a condition not 
usually apparent in infected corn leaves. The pocket seems to 
have been formed by the breaking down of a host cell. This 
pocket formation suggests the hyphal arrangement described by 
Richards (18) for Uromyces Caladii, and by Nemec (14) for 
Uromyces Betae although there is in these cases no internal spore 
formation. Richards describes hyphae which, starting in large 
intercellular cavities, push out and surround neighboring cells, 
cutting them off from their fellows. Such isolated cells, he says, 
are usually completely broken down and absorbed. Nemec 
describes intercellular hyphae of Uromyces Betae which fill not 
only the original intercellular spaces but also spaces made by 
dissolving the middle lamella until many host cells appear 
completely enclosed by a hyphal felt. It is also of interest to 
compare the internal cysts of the corn rust with the close-packed 
masses of intercellular hyphae which Clinton (6) figures for 
Cronartium ribicola in needles of Pinus Strobus. These sclerotia, 
as he names them, are a tangle of hyphal threads, which swell 
the intercellular space to abnormal proportions. Such host cells 
as are enclosed in them are finally disintegrated. There is no 
hollow center in these masses, as in the case of the internal sori 
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in the corn. The production of spermatia and aecidia comes 
later in the pine stem, and Clinton believes that these sclerotia 
function as “ storehouses to insure the penetration of the fungus 
through the vascular system of the leaf into the stem.” 

I first found internal teleutospores in a mature leaf on the 
under side of which a confluent line of teleutosori had broken the 
epidermis for a distance of approximately 2 cm. This strip of 
leaf was cut into pieces 3 mm. long and prepared for sectioning, 





Fic. 2. Internal teleutosorus in a storage cell of the midrib tissue of a 
corn leaf underlying an external sorus. Drawing made with camera lucida, 
X 400. 


The sections disclosed a succession of internal teleutosori, which 
apparently ran parallel with the external line of spores. In this 
midrib region of the mature leaf the bundles lie in the chloren- 
chyma close to the lower epidermis, while above them large 
thin-walled storage cells extend to the upper epidermis, giving 
the characteristic thickened central region of the corn leaf. 
The external sorus extends between two primary veins over 
two secondary veins. The close-set hyphal mass from which the 
teleutospores arise is of very limited depth above the bundles. 
Scarcely more than the epidermis seems to be destroyed. There 
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is little distortion of the cells below. The intercellular spaces 
are packed with hyphae, from which many small haustoria enter 
the cells. In the large-celled tissue also, although the inter- 
cellular spaces are filled with hyphae, there has been little crowd- 
ing apart of the cells. Therefore the group of internal sori 
stands out sharply in the parenchyma region between the two 
primary bundles already mentioned as the limits of the external 
sorus. Each sorus is intracellular and the host cell is not only 
isolated by intercellular hyphae but is lined with a hyphal felt, 
thus giving to each sorus the appearance of a more or less 
complete hollow cyst. All stages of development of these cysts 
are present. Many cells show simply the small haustoria which 
penetrate from the intercellular hyphae while the host nucleus 
when present shows a delicate chromatin net-work and a densely 
stained nucleolus. Other cells contain Jong hyphae running 
parallel to the wall. These seem to enter by a break in the wall 
close toanintercellular space. In certain cells there is a pseudo- 
parenchymatous wall consisting of a close woven felt of hyphae 
lining the inside of the cell wall, adnate to it, and clearly distinct 
from the hyphae which fill the intercellular spaces around the 
cell. Such so-called cysts may occur singly, or as aggregates of 
several cells whose boundaries persist. In some cases the central 
space of such a cyst is filled by teleutospores of irregular shape 
due to crowding. Again normal teleutospores, complete even to 
their specially thick end-walls, are borne in a tuft projecting 
into the cell lumen from one corner of the cell (Fic. 2). The 
conditions agree with those described, in the following words, by 
Reynolds (17) for the infected Xanthium leaf, except that he does 
not mention the intracellular position of the cysts. 

Within the mixture of parenchyma cells and mycelium which replaces 
the normal tissue there are cyst-like bodies which are composed of masses of 
mycelium. These are hollow spheres and from the inner surface arise telial 
spores exactly similar to those borne in the normal way upon the exterior of 
the leaf. 

There is in the corn no trace of host cell contents in the cysts, 
although in some nearby cells encroached upon by intercellular 
hyphae a granular disintegrated mass remains. 

A second instance of internal teleutospores was found in a 
leaf sheath which was heavily encrusted on both surfaces with 
teleutosori (Fic. 3). In this case, in the interior of the leaf be- 
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tween two bundles an enlarged mesophyll cell is lined by a close 
felt of hyphae from which branches extend toward the center 





Fic. 3. Internal teleutosorus in mesophyll of a leaf sheath which was 
heavily encrusted on both surfaces with teleutosori. Drawing made with 
camera lucida, * 160. R 








Fic. 4. Internal sorus of Fic. 3, showing intracellular encystment. 
Drawing made with camera lucida, X 400. 














fer 





Rice: INTERNAL SORI OF PUCCINIA SORGHI 45 


bearing spores of all sizes and shapes (FIGs. 3, 4). The surround- 
ing cells are distorted by the hypertrophy of the enclosed cell 
and by the abundant intercellular mycelium but many of them 
still show nuclei. Often the large nuclei are indented by haus- 
toria. 

A third case was in a stem-——one of the upper internodes— 
which developed infection from a surface inoculation between 
sheath and stem. The sections showed a heavy infection in the 
cortex underlying a mature teleutosorus bordered by two young 
sori just breaking the epidermis. At the depth of the second 
vascular-bundle-circle an internal sorus lies in the parenchyma 
between two bundles. The cells are in some cases fairly complete 
and show triangular, intercellular spaces but they are encroached 
upon and broken by hyphae from the intercellular spaces. The 
largest pocket had been formed by the breaking down of several 
cells as shown by incomplete remaining partitions. The central 
space is crowded with angular abnormal spores so incompletely 
developed by reason of pressure that their identification as 
teleutospores is doubtful. 

Internal teleutosori were found also, as noted, in the tissue of 
an abnormal branching ear which had been artificially infected. 
Cuts from the succulent tissue showed to the naked eye brown 
spots in the white tissue. The sections showed a thin-walled 
parenchyma tissue with a mesh of slender hyphae in all the inter- 
cellular spaces, and the characteristic two-lobed haustoria 
extending into the cells to the vicinity of the nuclei. Under 
the external teleutosorus, just within thecircle of bundles, pock- 
ets occur formed of enlarged broken cells and meshes of hyphae. 
The hyphae generally enter from the corners of the cells and 
form tufts of branches bearing irregular, unevenly developed 
teleutospores. ° 

In the teleutospore cysts, particularly in those of the first 
case described, one is impressed by the many parallel hyphal 
strands both within and without the host cell walls which thus 
form a pseudo-parenchymatous capsule for the spores. Such 
encystment within the cells has not been described by others. 
There is evidence, I believe, of the same tendencies which lead 
to the formation of a mass of hyphae at the base of a normal 
sorus rather than of adaptation such as is seen by Bolley in the 
case of subepidermal rusts. The phenomenon of subepidermal 
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sori Bolley ascribes to a fusion of host cells and fungal hyphae 
which imprisons the spores before they have become strong 
enough to rupture and throw off the epidermis. He makes the 
following suggestion that the subepidermal sori exemplify a 
further specialization in the interrelation of host and parasite. 

It is in.completion of the sorus under the uninjured epidermis that the 
fungus displays a high degree of parasitism in that, when mature, the mat of 
fungal tissue which surrounds the spores becomes essentially a part of the 
host. 

In the corn, on the contrary, single host cells come to enclose 
the abnormally placed sori. 

In the several cases of internal spores described for the corn 
rust there are certain points of agreement which need to be con- 
sidered in any discussion of the significance of the phenomena. 
First, the cases all developed in the latter part of the winter or in 
the spring: a period in which the greenhouse begins to afford 
better growing conditions for corn. It is a matter of repeated 
observation with greenhouse cultures that from fall through the 
early winter it is difficult to grow corn and hard to maintain 
rust cultures on it. 

Again it has happened so far that the internal sori all occurred 
in mature, although still more or less succulent tissue, on plants 
where many leaves were yellowing, but it is doubtful whether 
in the case of the corn, ageing of the tissue has anything to do 
with the production of internal sori. Other authors reporting 
internal sori have given no evidence upon this point. I am 
inclined to think that in general in corn as in many hosts of 
rusts the conditions of teleutospore formation support Morgen- 
thaler’s (13) conclusion from experiments with Uromyces Veratri 
upon Veratrum album that the nutritive supply of the host is an 
all important factor, and that greater age in the host is one of 
the conditions which by disturbing the nutritional functions 
checks uredo, and stimulates teleuto formation. But in the mat- 
ter of the production of internal sori in the corn the occurrence 
of internal as contrasted with external teleutosori seems merely 
an example of excessive reproductive activity. In the first case 
which I described in the corn the long confluent external sorus 
on the leaf repeats itself in a succession of cysts just within in the 
soft parenchyma. The second instance shows internal sori in a 
leaf already heavily encrusted on both surfaces by sori. In the 
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rather unusual infection induced in the succulent parenchyma 
of stem and ear the host conditions have seemed to stimulate 
the parasite to both vegetative and reproductive excesses, as 
evidenced by the abundant mycelium emeshing the internal 
sori. Although Hungerford (11) does not make the point, it 
seems to me his description of internal teleutosori in the wheat 
seed involves also good evidence of excessive reproductive 
activity. He believes these sori in the wheat seed have “‘no 
special significance but the infection spreads to these tissues 
(from the rachis or rachilla) just as it does from an infection 
point in any of the vegetative parts of the plant.”’ 

A third point of agreement is that the internal sori in the corn 
all occurred when the parasite was mature as shown by the abund- 
ant intercellular mycelium and the heavy external spore forma- 
tion. So far as I can judge this was true in the cases described 
by others. 

Fourth, in the cases described in the corn the sori occur, 
with one exception, in thin-walled parenchyma tissue: along the 
midrib of the leaf, in mesophyll between the bundles, in the 
deeper stem parenchyma, in soft tissue of the ear. The freedom 
of development which such tissue allows to the fungus is striking. 
In more resistant tissue this very freedom of development re- 
solves, it seems to me, into development along the line of least 
resistance. This is the explanation which Colley (8) offers for 
reversed polarity in some aecidial sori of Cronartium ribicola 
where he states the aecidial chains grow toward the center of 
the tree, usually into a resin-duct. Dodge (8a) describes deep- 
seated uredosori of Pucciniastrum americanum in the stem of 
Rubus strigosus. Some lie deep in the cortex with the peridium 
on the inner side, just outside the cork cambium and Dodge 
suggests that such inversion may “facilitate spore discharge 
the following spring as the cortical parenchyma peels off.” 
Other sori which lie only two or three cells deep beneath the 
epidermis are erect. In both these cases there is apparently 
development along the line of least resistance. It seems well 
illustrated also by Clinton’s (5) case of aecidia of Gymnospcrang- 
ium in the seed cavities of the apple fruit and by Miss Stamfli’s 
(21) figure of spermagonia of Uromyces Pisi at the insertion of 
abortive seeds in Euphcrbia capsules. Thus the same cause may 
underlie the development of internal sori in widely differing 
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environments. The tendency of the mycelium to get to an open 
surface for fruiting may in one case cause inversion of sori and 
in another, as in the nests which I have figured, cause a con- 
centric radially oriented structure where the open surface is the 
center of the cell. 

The notable point of agreement in these occurrences of inter- 
nal sori in the corn is that the sori all lie under external sori, 
In such connection, it seems to me we must view the internal 
sori as merely the expression of an excess of reproductive activity 
arising under favorable conditions of nutrition and maturity of 
the fungus. The first example described where the internal 
uredo pocket is really enclosed in the stroma just beneath an 
external sorus is good evidence of such an expression even under 
unfavorable circumstances. Here the hyphae forming the 
fruit cluster have developed uredospores not merely on the upper 
side but in their crowded meshes below. The second instance of 
internal uredospores described above is also striking as an expres- 
sion of excess reproductive activity in cramped conditions. 
Here both sides of the leaf sheath had external sori. The older 
were on the inner surface where inoculation occurred. The 
internal sorus is in a central mesophyll cell and from the enclosing 
hyphal strands connect with two young sori on the outer surface 
as though the mycelium inits progressive development through the 
leaf had fruited, from a tendency toward reproduction, indis- 
criminately within, as well as on the outer surface. The cases 
described by Reynolds (17) of internal teleutospore sori in the 
heavily infected Xanthium leaf, and by Colley (7) in the petioles 
of dead Ribes leaves seem similar instances of reproductive 
excess under crowded conditions. Colley’s (8) description of 
internal uredospores in the stems of Ribes hirtellum indicate 
almost conditions of proliferation. Although at first sight such 
cramped conditions seem to give the most striking evidence of 
excess reproductive activity, the many instances of internal sori 
developed in soft tissues and along lines of least resistance should, 
I think, be similarly interpreted. I see excess reproductive 
activity, for example, in the abundant growth of mycelium 
and formation of teleutosori found in the young succulent ear 


of corn, and again in the parenchyma of a corn stem. The 


internal sori of Uromyces in the carnation leaf (Adams, 1) and 
Cronartium ribicola in the pine stem (Colley, 8) although under 
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such different conditions are also linked by reference to the activi- 
ties of reproductive maturity. 

It is by no means sufficiently clear just what is involved in 
our conception of reproductive maturity but these cases of spore 
formation in abnormal and non-adaptive positions certainly 
emphasize its importance in determining both structural and 
functional modifications. 

It is a pleasure to acknowledge the assistance of Dr. Robert 
A. Harper of Columbia University in work upon this problem 
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New species of Uredineae—X V* 
JoserpH CHARLES ARTHUR 


The following new species and new combinations are the 
result of studies carried on since the publication of the fourteenth 
article in this series, somewhat more than a year ago. They 
include some unusually interesting forms of the Uredinales. 


Coleosporium Spigeliae sp. nov. 


Oand I. Pycnia and aecia unknown. 

II. Uredinia hypophyllous, in groups 2-6 mm. across, on 
slightly discolored areas, the sori 0.3—0.5 mm. apart or somewhat 
confluent, roundish, 0.3-0.8 mm. in diameter, soon naked, yel- 
lowish or nearly colorless, pulverulent, ruptured epidermis 
inconspicuous; urediniospores irregularly globoid or ellipsoid, 
13-18 by 15-23u; wall colorless, thin, about 0.54, closely and 
evenly verrucose. 

III. Telia unknown. 

On Spigelia Humboldtiana Cham. & Schlecht. (Loganiaceae), 
Sierra de Apaneca, in the region of Finca Colima, Department 
of Ahuachapan, Salvador, January 17-19, 1922, 20170; near 
Ahuachapan, Salvador, altitude 800-1000 meters, January 9-27, 
1922, 20278 (type); near Quirigua, Department of Izabal, 
Guatemala, altitude 75-225 meters, May 15-31, 1922, 23033; 
all collected by Paul C. Standley. 

The sori of this species are subepidermal, and have the gross 
appearance of other uredinia in the genus Coleosporium. The 
absence of a peridium and the catenulate, verrucose spores also 
agree with characters of Coleosporium. But all these characters 
could also belong to a species of Melampsoropsis. Moreover, 
the spores are small, the largest scarcely equaling the smallest of 
any other known species of Coleosporium. These consider- 
ations throw some doubt on the present assignment of the 
species. 

Another source of some uncertainty is the presence on the 
same leaves, and often among and close to the uredinial sori, of 
telia-like spores, much resembling a rust. These spores are in 





* Contributions from the Botanical Department of Purdue University 
Agricultural Experiment Station. 
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small, subepidermal groups, forming a single restricted layer. 
They are small, about 15 by 25y, smooth, with walls evenly 
thin, about ry. The writer can not place this fungus, but be- 
cause of a blackish color, spreading into the surrounding tissues, 
the small size of the spores, and because, if it be assumed that 
they belong with the uredinia, it does not agree with any known 
genus of rusts, it is believed not to belong to the Uredinales. 


Coleosporium aridum H. S. Jackson, sp. nov. 


Oand I. Pycnia and aecia unknown. 

II. Uredinia hypophyllous, scattered or gregarious, small, 
roundish, 0.2—-0.3 mm. across, orange-yellow fading to pale- 
yellow, early naked, ruptured epidermis noticeable; uredinio- 
spores globoid or ellipsoid, 16-20 by 20-28; wall colorless, 
I-1.5u. thick, closely, finely and uniformly verrucose. 

III. Telia unknown. 


On Coleosanthus californicus (T. & G.) Kuntze (Brickellia 
californica A. Gray) (Carduaceae), Andreas Cafion in the Mojave 
desert, Riverside County, California, March 12, 1922, P. A. 
Munz 4720. The specimen was communicated by Professor 
W. C. Blasdale. The material in hand is meager, but indicates 
a strong and characteristic development of the rust. 


Milesia Scolopendrii (Fuckel) comb. nov. 


Ascospora Scolopendrii Fuckel, Jahrb. Nass. Ver. Nat. 
27-28: 19. 1873. 

Uredo Scolopendrii Schroet. Krypt. Fl. Schles. 3: 374. 1887. 

Uredinopsis Scolopendrit Rostr. Bot. Tidsskr. 21: 42. 1897. 

Melampsorella Blechni Syd. Ann. Myc. 1: 537. 1903. 

Milesina Blechni Syd. Mycoth. Germ. 877. 1910. 

Milesina Scolopendrii Jaap, Fungi Sec. Exsicc. 571%. 1912. 

Milesia Blechni Arth. Bot. Gaz. 73:61. 1922. 

Two forms of a common European rust on certain ferns are 
here united as the result of a careful study of a large number of 
collections. The morphological characters of the two are the 
same. The opinion of the writer regarding their identity is 
also held by Klebahn (Krypt.-fl. Brand Pilze 3: 853), and 
possibly by others. 

The highly absurd claim that the genus Milesia is “‘ obsolete”’ 
cf. Jour. Bot. 59: 109. 1921), because, as W. B. Grove says) 
(Brit. Rust Fungi, p. 377), “it was founded on an imperfect 
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state which might belong to any one of several genera,’’ may be 
dismissed as untrue, for he himself points out further along 
on the same page, that “the markings on the spores ({uredinio- 
spores] of this and the allied species are more often of the nature 
of mere roughnesses than like the neat and regular higher types 
(Puccinia, etc.).’’ He described and figures three British species 
of the genus, and has since added two more, without a word 
describing teliospores, which in fact are scarcely known and 
wholly negligible taxonomically, the urediniospores being suf- 
ficient to separate the species, and the genus as well. 


Milesia australis nom. nov. 


Uredo Blechni Diet. & Neg. Bot. Jahrb. 22: 358. 1896. Not 
Milesia Blechni Arth. 1922. 

The urediniospores are much smaller and thinner-walled 
than in Milesia Scolopendrii of Europe. The original collection 
of Uredo Blechni Diet. & Neg. was made near Concepcion, Peru, 
in May, 1896, on Blechnum hastatum. The same fungus on 
Lygodium polymorphum from Trinidad, Thaxter 45, was er- 
roneously listed by the writer (Bot. Gaz. 73: 61. 1922) under 
the name Milesia Blechni, a synonym of M. Scolopendrii, and a 
name belonging to a European species, not yet found on the 
Western Hemisphere. 


Chrysopsora Cestri (Diet. & Henn.) comb. nov. 


Puccinia Cestri Diet. & Henn.; P. Henn. Hedwigia 41: 295. 
1902. 

This characteristic species has been known for more than a 
couple of decades, the type collection being from Brazil, but 
without being recognized as belonging to the genus Chrysopsora. 
The spores are much smaller than in C. Gynoxidis Lagerh., the 
only species heretofore assigned to the genus, but the germination 
shows the same peculiar Coleosporiaceous character. The 
species has now been found in Central America, having been 
collected in Dept. Bocas del Tora, Panama, on C. aurantiacum 
Lindl., September 1920, by M. A. Carleton, no. 35, and in same 
region, June 1921, by John R. Johnston, no. 2555. It was also 
collected on Cestrum sp. at Estrella, Costa Rica, in 1920, by 
John R. Johnston, no. 1207. 
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Chrysopsora Mikaniae sp. nov. 


©. Pycnia chiefly epiphyllous, few in groups on discolored 
spots 2-4 mm. across, prominent, dark brown, immersed, 
globoid, 112-1254 in diameter; ostiolar filaments short or 
wanting. 

III. Telia hypophyllous, in annular groups 1.5—4 mm.across, 
roundish or oblong, 0.3-1 mm. long, soon naked, at first waxy and 
reddish or golden yellow, becoming somewhat pulverulent and 
dirty white, ruptured epidermis usually conspicuous; teliospores 
cylindric, 13-16 by 54-63, rounded at both ends, not con- 
stricted at septum; wall colorless, uniformly thin, Iu, smooth; 
pedicel colorless, fragile, about as thick and long as the spore. 


On Mikania buddleiaefolia DC., Theresopolis, Estado do 
Rio, Brazil, September 28, 1921, E. W. D. & Mary M. Holway 
1159 (type); Mikania sp., San Felipe, South Yungas, Bolivia, 
May 21, 1920, E. W. D. & Mary M. Holway 637 (Carduaceae). 
The teliospores of this species have considerable resemblance to 
those of Puccinia Spegazzinii De-Toni, also occurring on Mikania, 
but differ greatly in their mode of germination. The presence 
of conspicuous pycnia and very dissimilar telia make the two 
species readily separable under a hand lens. 


Diorchidium brasiliensis sp. nov. 


O. Pycnia epiphyllous and petiolicolous, punctiform, brown- 
ish, not conspicuous, subcuticular, flattened-conoidal, 32-40 
high by 90-110 broad; ostiolar filaments short or wanting. 

III. Telia hypophyllous and petiolicolous, scattered, often 
confluent, roundish, 0.3-0.5 mm. across, subepidermal, soon 
naked, chestnut-brown, pulverulent, ruptured epidermis notice- 
able; teliospores broadly ellipsoid or obovoid, the septa vertical, 
the cells binate, each one being obovoid or ellipsoid, 13-16 by 
20-25, rounded above, narrowed or rounded below; wall pale 
chestnut-brown, uniformly thin, I-1.5u, coarsely verrucose 
above, smooth or somewhat verrucose below, the pore apical or 
nearly so; pedicel colorless, simple, short, fragile, almost wholly 
disappearing from the spore. 


On Cassia sp. (Caesalpiniaceae), Rio de Janeiro, Brazil, 
August 9, 1921, E. W. D. & Mary M. Holway 1009. The genus 
Diorchidium was established by Kalchbrenner in 1882 (Gre- 
villea 11: 26), for a South African rust on Millettia caffra Meissn., 
a leguminous host. The genus was characterized as having 
teliospores with didymous cells separated by a vertical septum. 
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Many species having teliospores with more or less vertical septa 
have since been placed under the genus, but more recently all of 
these, including the original species, have usually been referred 
to the genus Puccinia. With the discovery of the subcuticular 
pycnia, and the consequent certainty that only pycnia and telia 
occur in the life cycle, all doubt of the validity of the genus is 
removed. In addition to the type species and the present one 
the following appear to me to be genuine members of the genus: 
D. Piptadeniae Dietel. on Piptadenia latifolia, D. Puiggarii 
Speg., on Cassia sp., and D. australe Speg., on Mimosa Roca, all 
three from South America. 


Puccinia Lygodii (Hariot) comb. nov. 
Uredo Lygodii Hariot, Jour. de Bot. 14: 117. 1900. 


OandI. Pycnia and aecia unknown. 

II. Uredineae hypophyllous, scattered or somewhat gre- 
garious, round, 0.3—0.5 mm. in diameter, at first bullate, becom- 
ing naked, pulvinate, moderately pulverulent, cinnamon-brown, 
prominent, ruptured epidermis inconspicuous; urediniospores 
ellipsoid or obovoid, 18-23 by 26-29; wall pale cinnamon- 
brown, thin, 1.54, moderately and evenly echinulate, the pores 
indistinct, probably 2 or 3, equatorial. 

III. Telia hypophyllous, scattered, round or oblong, 0.5-1 
mm. long, soon naked, pulvinate, cinnamon-brown, ruptured 
epidermis inconspicuous; teliospores globoid, broadly ellipsoid 
or obovoid, 19-23 by 24-29, rounded above, rounded or some- 
what narrowed below, not constricted at septum, pale cinnamon- 
brown, 1.5u thick, thicker above, 3-7y, smooth, the septum 
variously oblique; pedicel colorless, about length of spore. 


On Lygodium polymorphum (Cav.) H. B. K. (Schizaeaceae), 
near Bahia, Brazil, May 28, 1915, J. N. Rose & P. G. Russell 
21514. A collection of the host, made at the same place and 
date, bearing the number 19664a, now in the National Herba- 
rium, also shows an abundance of the rust. For a fragment 
from this sheet I am indebted to W. R. Maxon. This is the 
material erroneously referred to by the writer as Desmella, in 
Bot. Gaz. 73: 62. January 1922. The superficial appearance 
of the rust is not unlike that of a Desmella, but by making 
sections it is easily seen that the sori are subepidermal, and 
wholly accord with those of the genus Dicaeoma, to which it may 
be referred as D. Lygodii (Hariot) comb. nov. This is the first 
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fern rust to be referred to the genus Dicaeoma, and is undoubtedly 
heteroecious. The pale color of the teliospore-walls and the 
generally oblique septum remind one of species in Desmella. It 
can scarcely be doubted that we have in this species the most 
primitive form yet known in the great genus Dicaeoma. 


Puccinia ecuadorensis sp. nov. 


II. Uredinia hypophyllous, scattered or somewhat grouped, 
roundish, applanate, 0.2—-0.4 mm. across, early naked, pulveru- 
lent, cinnamon-brown, ruptured epidermis evident; uredinio- 
spores globoid, 23-304 in diameter; wall cinnamon- or golden- 
brown, moderately thick, 1.5-3yu, sparsely and prominently 
verrucose-echinulate, the pores evident, usually 6, scattered. 

III. Telia hypophyllous, similar to the uredinia; teliospores 
oblong or clavate-oblong, 19-23 by 42-48, rounded or obtuse 
above, narrowed below, somewhat constricted at septum; wall 
pale cinnamon-brown, thin, I-1.5u, thicker above, 3-5 u, smooth; 
pedicel nearly or quite colorless, slender, as long as spore or less. 


On Wedelia sp. (Carduaceae), vicinity of Guayaquil, Ecuador, 
August 11, 1918, II, iii, J. N. & Geo. Rose 22113. The general 
aspect of this rust is similar to that of Puccinia Helianthi Schw., 
but the urediniospores and teliospores appear abundantly 
distinct. The available material is scanty, and only a few old 
telia were found, all upon one leaf. All of the teliospores had 
germinated, and were more or less collapsed. The uredinio- 
spores are remarkable in having a number of scattered pores; 
most of the rusts known on the tribe Heliantheae have but two 
equatorial pores. 


Puccinia minuscula sp. nov. 


O. Pycnia epiphyllous, subepidermal, globoid, 110-128 in 
diameter; ostiolar filaments long and prominent. 

I. Aecia hypophyllous, in groups 2 to 3 mm. across, without 
much discoloration, cylindric or cupulate, 0.3-0.5 mm. in 
diameter; peridial cells in face view oblong-polyhedric, 16-23 
by 35-48u, prominently verrucose, in section linear, 7-9 by 
32-45 wu, scarcely overlapping, the outer wall very thin, about Ip, 
smooth, the inner wall slightly thicker, 1.5—2u, verrucose; aecio- 
spores ellipsoid, 19-26 by 30-35; wall colorless, thin, about Ip, 
coarsely verrucose, reticulate, or reticulately rugose. 

II. Uredinia hypophyllous, thickly scattered, round, 0.3- 
0.5 mm. in diameter, soon naked, applanate, cinnamon-brown, 
pulverulent, ruptured epidermis inconspicuous; urediniospores 
broadly ellipsoid or globoid, 23-26 by 26-29; wall light cinna- 
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mon brown, I-1.54. thick, finely and closely echinulate, the pores 
indistinct, about 6, scattered. 


III. Telia hypophyllous, similar to the uredinia, somewhat 
pulvinate, chestnut-brown, ruptured epidermis inconspicuous; 
teliospores oblong or cylindroid, 18-21 by 48-674, rounded or 
blunt at both ends, slightly or not constricted at septum, ger- 
minating at maturity; wall dark cinnamon-brown, uniformly 
thin, about Iu, or slightly thicker at apex with a small hyaline 
papilla over germ-pore, smooth; pedicel delicate, colorless, 
10-16 in diameter, collapsing, once to twice length of spore. 


On Helianthus hypargyreus Blake ined. (Carduaceae), vicinity 
of Huigra, Ecuador, on the Hacienda de Licay, September 6, 
1918, i, II, III, J. N. & Geo. Rose 22569. This species, like 
P. ecuadorensis, has urediniospores with scattered pores, which 
taken with the long delicate teliospores with their obtuse ends, 
germinating at maturity, make it a distinctive form. The mark- 
ings of the aeciospores are also unusual, often appearing distinctly 
reticulate. Only old aecia have been seen, which have not 
yielded all the characters with certainty. 


Uromyces Standleyanus sp. nov. 


II. Uredinia hypophyllous, scattered or closely gregarious, 
round, 0.3-0.5 mm. in diameter, soon naked, pulverulent, cin- 
namon-brown, ruptured epidermis inconspicuous; uredinio- 
spores broadly ellipsoid or obovate, 23-26 by 29-32u; wall 
pale golden-brown with a colorless outer layer becoming evident 
in lactic acid, moderately thick, 3 u, strongly and sparsely echinu- 
late, the points 3—5u apart, the pores indistinct, apparently 3, 
approximately equatorial. 

III.. Tetia hypophyllous, scattered, round, about 0.5 mm. 
in diameter, soon naked, pulvinate, cinnamon-brown, slightly 
darker than the uredinia, ruptured epidermis inconspicuous; 
teliospores obovate or cuneiform, 15-19 by 38—42u, rounded 
above, narrowed below, germinating at maturity; wall pale 
cinnamon-brown, thin, Iu, greatly thickened above, 12-164, 
smooth; pedicel colorless, fragile, length of spore or less. 


On Gaudichaudia Schiedeana Juss. (Malpighiaceae), near 
Tonacatepeque, Department of San Salvador, Salvador, Dec. 
30, 31, 1921, Paul C. Standley 19461. This species possesses 
the sparsely and strongly echinulate urediniospores so general 
in the rusts of the Malpighiaceae, and also the hygroscopic 
layer beneath the cuticle, causing the cuticle to swell like a 
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bladder. Of the nine or more other species of rusts known on 
Malpighiaceae all but Puccinia barbatula Arth. & Johnston, 
from Cuba, have sculptured teliospores, but that species and the 
present one are in every other way unlike. 

I am especially pleased to have this opportunity to call at- 
tention to the excellent work of Mr. Paul C. Standley of the 
National Herbarium, as a taxonomist and collector. Although 
largely engaged with phanerogamic plants, he has made notable 
additions to the knowledge of the cryptogams. In his recent 
botanical excursion to Salvador, a region heretofore almost 
unknown to uredinologists, he obtained about 125 collections of 
rusts, among them being some new species. The name given 
to the present species is in recognition of Mr. Standley’s con- 
tribution to uredinology. 


Uromyces Betheli sp. nov. 


O. Pycnia not seen. 

I. Aecia hypophyllous, in orbicular groups 2—5 mm. across, 
short, cupulate, 0.3-0.4 mm. in diameter; peridium colorless, 
fragile, the margin recurved, ragged; peridial cells rhomboidal, 
16-19 by 20-32u, somewhat overlapping, the outer wall 5-7 
thick, transversely striate, smooth, the inner wall thinner, 1.5- 
2.5u, strongly verrucose; aeciospores globoid, ellipsoid or oblong, 
13-16 by 16-22y,; wall colorless, thin, Iu, finely verrucose. 

III. Telia mostly hypophyllous or caulicolous, intermixed 
with the aecia or separate, roundish or oblong, 0.5-0.8 mm. 
across, often confluent into groups 2—5 mm. across, soon naked, 
somewhat pulverulent, dark chestnut-brown, ruptured epidermis 
evident; teliospores globoid, 25-30 in diameter; wall chocolate- 
brown, 3-44 thick, sometimes slightly thicker above, coarsely 
and closely verrucose; pedicel colorless, fragile, half length of 
spore or less. 


On Silene verecunda S. Wats. (Caryophyllaceae), Whitmore, 
California, June 26, 1923, E. Bethel. This is the first Caryophyl- 
laceous rust known in which the telia immediately follow the 
aecia with no production of uredinia. Uromyces Lychnidis 
Tracy & Earle was originally described without uredinia. But 
they do occur, and this name is now made a synonym of U. 
Suksdorfi Diet. & Holw. Beside the two species already named 
there are three other species in North America, viz., U. caryo- 
phyllinus, U. verruculosus and U. Silenes. Under the genus 
Nigredo these names become N. Suksdorfii (Diet. & Holw.) 
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comb. nov., N. caryophyllina (Schrank) Arth., N. verruculosa 
(Schroet.) comb. nov., and N. Silenes (Schlecht.) Arth. In 
the same manner the new species here described becomes 
Pucciniola Betheli comb. nov. The last is not correlated with 
any of the others, for besides the lack of uredinia, the teliospores 
are more globose, less thickened above, and much more strongly 
sculptured. 

I take especial pleasure in naming this new and interesting 
species in honor of Mr. Ellsworth Bethel, of Denver, Colorado, 
who has given many years to the extensive collection and close 
observation of the Uredinales, particularly throughout the 
mountainous region of western North America. 

PuRDUE UNIVERSITY, 

LAFAYETTE, INDIANA 











Fossil fruits from the Eastern Andes of Colombia 


EDWARD W. BERRY 


(WITH TWENTY-FIVE TEXT FIGURES) 


The interesting fruits described on the following pages are 
part of a series of paleobotanical specimens that I owe to the 
friendship and courtesy of Brother Aristé of Bogot4, whose 
interest in all branches of Natural History is well worthy of 
emulation in other lands. These specimens come from the 
localities Zipac6én or Cipac6én and the Paramo of Guasca, in the 
Province of Cundinamarca, and at no great distance from 
Bogota. 

They are from the post Cretaceous coal bearing series of 
shales and sandstones, and I regret that their precise age is 
undeterminable. The Saccoglottis is Tertiary and probably 
late Eocene or Oligocene, the other two species appear to be 
somewhat younger than the former and may be Miocene or 
Pliocene. 

The Eastern Andes around Bogota are said by Veatch* to be 
synclinal mountains, hence there has been an enormous amount 
of erosion in late geological times, as the uplift was admittedly 
very recent.f The present fossils, which are tropical forms, 
support the view of the recency of elevation, but are less sig- 
nificant than they would be if precisely dated. 

The locality at Zipacén at the mines is 8185 feet in altitude 
and it therefore falls in the subtropical altitudinal zone which, 
according to Chapman,f lies between 6000 and 9500 feet. I 
suppose that Saccoglottis might live at 8185 feet in that latitude 
but its optimum conditions would be at a lower level and I 
imagine the rainfall would have to be greater than it is at the 
present time. I do not know the altitude of the locality of 
Guasca from which the other two specimens were obtained. It 
is spoken of as Paramo, but may not be true Paramo, since the 
western upland of the Sabana of Bogota has the Paramo of San 





* Quito to Bogotdé. 1917. 


t In this connection see Gutiérrez, M., Geologia de Bogota y sus alre- 
dedores, Am. Ing. 20: 313-331. 1913. 
t Am. Mus. Nat. Hist. Bull. 36. 1917. 
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Fortunata and the Paramo of Pasquilla, the one slightly under 
and the other slightly over 10,000 feet. The true Paramo in 
the Eastern Andes near Bogota lies, according to Chapman, 
above 12,000 feet. At any rate Guasca appears to be in the 
temperate altitudinal zone (9500-12,000 feet) and therefore 
unsuited at its present elevation for Simaruba and Cordia. 








23 24 











Fics. I-19. CORDIA VERA Berry, sp. nov. 20-22. SACCOGLOTTIS 
CIPACONENSIS Berry, sp. nov. 23-25. SIMARUBA VERSICOLOROIDES Berry, 


sp. nov. 


These species therefore indicate a certain undeterminable 
amount of uplift since they were living in the region. The 
question of actual amount is so complicated by direction of winds, 
consequent humidity, and position of exposure, that much more 
knowledge will have to accumulate before precise data are avail- 
able, but it is not without either interest or significance that all 
of the evidence of this sort from the Andes in Bolivia, Peru, and 
Colombia, meager as it is, all points in the same direction, and 
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places the uplift of this great mountain chain in late Tertiary 
times. Indeed the distributional evidence of the avifauna of 
Colombia, set forth in such a masterly way by Chapman (op. 
cit.), leaves little to be added in the future in the way of proof 
beyond confirmation, from a study of the past floras of the 
region—today a practically unknown field. 


Order GERANIALES 
Family SIMARUBACEAE 
Genus SIMARUBA Aublet 


Simaruba versicoloroides sp. nov. 
FIGs. 23-25 

Species based upon the crustaceous stones of a thin fleshed 
unsymmetrical drupe. These are compressed so that their 
lateral diameter (maximum thickness) is about half their width 
and about one-third their length The surface is conspicuously 
marked by anastomosing low ridges separated by shallow un- 
symmetrical longitudinally elongated depressions. These stones 
are not bilaterally symmetrical in any profile. They are broadly 
rounded proximad with a conspicuous scar one-third of the 
distance from the widest side. Distad they terminate as a 
blunt point, the profile when viewed from the side is therefore 
approximately elliptical, widest in the middie and slightly more 
narrowed distad than proximad. When viewed from the edge 
the profile is very slightly sigmoid, more broadly rounded 
proximad than distad. Viewed from below the profile is ellip- 
tical, more broadly rounded toward the inside than the outside, 
the scar occupying the position of the inner foci of the ellipse 
toward its inner edge. 

Length 3.2 cm. Maximum width 2.0cm. Thickness 1.1 
cm. 

The identity of this well marked and characteristic drupace- 
ous stone has proved somewhat of a puzzle but it appears to be 
referable to the genus Simaruba and doubtless with adequate 
recent material for comparison could be closely matched among 
existing species. Among these in so far as comparisons have 
been possible, it most closely resembles Simaruba versicolor 
St. Hil., a Brazilian species, and this resemblance is recognized 
in the specific name proposed for it. 

The genus Simaruba of the family Simarubaceae has about 
6 existing species, confined to the warmer parts of the Western 
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Hemisphere in the region extending from southern peninsular 
Florida to Brazil. The characteristic leaflets of the pinnate 
leaves have occasionally been found fossil and three species, 
based upon leaves, have been described by the writer. These 
are Simaruba eocenica* from the Eocene of Tennessee, Simaruba 
miocenicat from the Miocene of Venezuela and Simaruba hatten- 
sist from the Miocene of Haiti. The present is the first recorded 
occurrence of fossil fruits of this interesting genus. 

The specimens figured are from Guasca, Province of Cun- 
dinamarca. 


Family HUMIRIACEAE 
Genus SACCOGLOTTIS Martius 


Saccoglottis cipaconensis sp. nov. 
FIGS. 20-22 

Fruits relatively small, drupaceous, with thin mostly cor- 
roded flesh (sarcotesta). The stone or pericarp varies in form 
from a nearly rounded prolate spheroid with but slight evidence 
of a beak to elongate specimens with a pronounced central pointed 
beak. The proximal end of the stone is rounded, with a chalazal 
scar centrally located. The distal end, as mentioned above, 
is more or less acutely pointed. The surface is minutely mam- 
millated, and if these mammae represent the resin cysts which 
are sO prominent in the modern Saccoglottis amazonica which is 
the only living species of which I have had fruits for comparison, 
these cysts are much smaller in the present fossil than in the 
existing species, or in the Pliocene Saccoglottis tertiaria Berry of 
Bolivia. 


The stone has imbedded in it from five to seven large seeds 
arranged symmetrically around the central axis, more rounded 
distad and more pointed proximad, narrowing inward with 
flat sides and triangular in cross section. These seeds are nar- 
rowly much elongate-elliptical in surface outline and are mostly 
I.5-1.75 cm. in length and 2-3 mm. in width. The seeds are 
somewhat unequally developed in all of the specimens, but not 
markedly so. Of the four specimens collected one is five-seeded, 
two are six-seeded, and one is seven-seeded. The total dimen- 
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sions of the stone are 1.75-2.25 cm. in length and 1.2—1.5 cm. in 
greatest diameter, which is in the equatorial region. The 
present species is of unknown age and comes from Cipacén, or 
Zipacén in the Province of Cundinamarca, which locality is 
commemorated in the specific name. 

Since this paper was submitted for publication I have received 
a considerable collection of silicified fruits from the upper Eocene 
(Lobitos formation) of Peru. Among these are the abundant 
remains of a Saccoglottis, scarcely,if at all,distinguishable from 
the present species, which leads me to think that the latter 
may be as old as late Eocene or early Oligocene. 

I know of no plant family except the Humiriaceae which has 
the features shown by these fruits, that is, thin flesh, woody 
stone with radially symmetrically arranged seeds. The family 
is a small one, consisting of but three or four genera and about 
a score of existing species. The nearest living relative of the 
fossil in the upper basin of the Amazon I am unable to state, 
being hampered in this respect by the lack of comparative 
material. This scarcity is well illustrated by the number of 
years that elapsed before the botanists at Kew could determine 
the fruits of Saccoglottis amazonica, which are so abundant in 
the Antillean sea drift. 

The modern Humiriaceae are usually segregated into the 
three genera Humiria, Vantanea and Saccoglottis, and all of 
the species are dwellers in the wet forests of Brazil, the Guianas, 
Venezuela and eastern Peru, except the single west African species 
Saccoglottis or Humiria gabonensis Urban, which is sometimes 
considered the type of a fourth genus—Awubrya. The genus 
Saccoglottis has about ten existing species in the region mentioned 
above, and Saccoglottis amazonica, whose curious fruits are such 
a feature of the sea drift in the Antilles, and has even reached 
southwestern England, is an inhabitant of the estuarine forests 
of the great rivers of Brazil, the Guianas, and Venezuela, and a 
few individuals have been found growing in southern Trinidad. 
The tree has never been recorded from Colombia, Central 
America, or the Pacific coast, but I collected characteristic 
fruits in the sea drift of Panama Bay, and I subsequently came 
across a record from the Pacific coast of Costa Rica. The 
presence of a fossil species in central Colombia, of a second fossil 
species in Bolivia and the finding of Saccoglottis amazonica on 
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the Pacific coast of Central America suggests an American origin 
for the family, and that the single west African coastal species 
reached that region either by means of the equatorial counter 
current, or before the continental outlines had assumed their 
present form. 


Order POLEMONIALES 
Family BORAGINACEAE 
Genus CorpiA Linné 


Cordia vera sp. nov. 
FIGS. I-19 


Fruit a more or less elongated drupe with a thin flesh, which 
is not over I mm. thick as lignified; the interior filled with a 
relatively large woody stone. Stones varying considerably in 
size and proportions, ranging from prolate spheroids in the 
smaller specimens to cylindrically tapering forms somewhat 
truncated proximad and somewhat narrowed and rounded distad. 
They are slightly compressed by pressure during fossilization and 
are frequently somewhat curved but whether the last is a natural 
or assumed feature cannot be determined. The surface of the 
stone is faintly and shallowly longitudinally sulcate; the walls 
are thick and there are from one to four long seed-cavities 
somewhat reniform in cross section when not distorted by pres- 
sure. Sometimes but one is abortive, more frequently two or 
three are abortive. Dimensions ranging from 6 x 4 mm. in the 
small less elongated forms, which are far less common than the 
more elongated forms, to 14 x 5mm. in the latter. Average of a 
great many specimens slightly under the maximum dimensions. 

There are a number of unrelated drupaceous genera with 
fruits superficially like the fossils, particularly in the families 
Rubiaceae and Boraginaceae. Many somewhat similar stones 
are only single-celled. Others like the rather similar stones of 
the genus Chomelia (Rubiaceae) are two-celled. 

The genus Guettarda of the Rubiaceae has stones with from 
four to nine cells, but these are less elongated than the fossils. 
There is naturally very little available material of recent species 
for comparison. Among this the fossils agree remarkably with 
the one- to four-celled stones of the genus Cordia. I am unable 
to point out the most closely related existing species of Cordia, 
since the majority of the species are not represented by fruiting 
material in the larger herbaria, but there can be no doubt but 
that the fossils represent a late Tertiary species of this genus. 
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The fossils are exceedingly abundant and I have some 
hundreds of specimens from the lignite deposit at Guasca, in the 
Province of Cundinamarca. The only previously known fossil 
species of Cordia are based upon leaves and thus lack the cer- 
tainty of identification of the present species. They include an 
Upper Cretaceous species from southeastern North America,* a 
Tertiary species from Tasmania,f two Eocene species from 
southeastern North America,t a lower Miocene species from 
Chile,§ and a second from Bohemia,|| and an early Pleistocene 
species from Java.§ 

The genus comprises about 250 existing species of shrubs or 
trees of the tropical and warmer extra tropical regions of both 
hemispheres. The majority are American and the genus is 
largely developed in northern South America, ranging through 
the Antilles to the Bahamas and Florida Keys and through 
Central America and Mexico to the valley of the Rio Grande. 





* Berry, E. W. U.S. Geol. Surv. Prof. Paper 112: 137. pl. 30, f. 7, &. 
1919. 

+ Ettingshausen, C. v. Tertiarfl. Australia 34. pl. 5, f. 3-5. 1883. 

t Berry, E,W. U.S. Geol. Surv. Prof. Paper 91: 345. pl. 106, f. 11, 12; 
pl. 107, f. 1. 1916. 

§ Engelhardt, H. Abh. Senck. Naturf. Gesell. 16: 659. pl. 6, f. 3. 1891. 

|| Ettingshausen, C. v. Foss. Fl. von Berlin 2: 221. pl. 37, f. 27. 1868 

© Schuster, J. Abh. k. Bayer. Akad. 25: 28. pl. 25, f. 1, 2. 1911. 
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Benedict, R.C. Artificia! varieties under natural conditions.— 
Can the bud sports of the Boston fern thrive under condi- 
tions of natural selection? Jour. Hered. 14: 115, 116. f. zo. 
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Bessenich, H. K. Uber Beziehungen zwischen dem Vegeta- 
tionspunkt und dem iibrigen Pflanzenkérper bei Chara. 
Jahrb. Wiss. Bot. .62: 214-243. f. 1-14. My 1923. 

Blake, S. F. A new Gymnocoronis from Mexico. Proc. Biol. 


Soc. Washington 36: 179, 180. 1 My 1923. 


Gymnocoronis sessilis, sp. nov. 


Boshnakian, S. The relation of the spelt factor in wheat to 
rachis internode characters. Genetics 8: 261-275. My 
1923. 

Boynton, K. R. Cornus stricta. Addisonia 8: 13, 14. pl. 263. 
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Native of the southeastern United States. 


Boynton, K. R. Deuizia scabra Watereri. Addisonia 8: 15, 
16. pl. 264. 15 My 1923. 
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Boynton, K.R. Schizocapsa plantaginea. Addisonia 8: 11, 12. 
pl. 262. 15 My 1923. 
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Bot. Gaz. 75: 370-389. f. 1-3. 25 Je 1923. 
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Chase, A. The identification of Raddi’s grasses. Jour. 
Washington Acad. Sci. 13: 167-179. 4 My 1923. 


Chupp, C.,& Clapp,G.L. Fusicoccumcankeronapple. Phyto- 
pathology 13: 225-230. pl. 12. 11 My 1923. 


Fusicoccum pyrorum, sp. nov. 
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Conard, H.S. Revegetation of a denuded area, II. Bot. Gaz. 

75: 414-420. f. 1, 2. 25 Je 1923. 
Area located in Long Island, New York. 

Connors, C. H. Twin and triplet peaches. Jour. Hered. 14: 
89-92. f. 15-17. 31 My 1923. 

Cook, M. T. Blister rust of the white pine. Phytopathology 
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Cook, M. T. A disease of dahlias. Phytopathology 13: 285. 
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24: 114-119. Je 1923. 

Crawford, J. A. Parsonsia micrepetala. Addisonia 8: 5, 6. pl. 
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Czarnecki, H. Studies on the so-called black heart disease of 
the apricot. Phytopathology 13: 216-224. pl. 11 + f. I-4. 
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Dearness, J., & House, H. D. New and noteworthy species of 
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Jour. Agr. Research 24: 955-960. 16 Je 1923. 
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Bot. Gart. u. Mus. Berlin-Dahlem 8: 425-451. 15 Je 1923. 


Pilger, R. Gramineae nonnullae austro-americanae. Notizbl. 
Bot. Gart. u. Mus. Berlin-Dahlem 8: 452-456. 15 Je 1923. 


Includes new species in Schizachyrium (1), Melica (3), and Chusquea (1). 


Plunkett, O. A., Young, P. A., & Ryan, R. W. A systematic 
presentation of new genera of Fungi. Trans. Am. Micr. 
Soc. 42: 43-67. My 1923. 


Lists genera proposed since Ig10. 
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penetration of the cell walls by enzymic action. Jour. Agr. 
Research 24: 895-906. pl. 1-4. 16 Je 1923. 
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Reed,G.M. Varietal resistance and susceptibility of sorghums 
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orange trees in sand and soil cultures. Jour. Agr. Research 
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1: 35-41. My 1923. [lIllust.] 


Rigg, G. B. An old British herbal. Bot. Gaz. 75: 318-320. 
19 My 1923. 
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Shull, C. A., & Davis, W.B. Delayed germination and catalase 
activityin Xanthium. Bot.Gaz.75:268-281. 19My1923. 


Shull, G. H. The species concept from the point of view of a 
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Am. Fern Jour. 13: 40-42. 11 My 1923. 











80 INDEX TO AMERICAN BOTANICAL LITERATURE 
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Osterr. Bot. Zeitschr. 72: 94,95. My 1923. 
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1 My 1923. 
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